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INPOT'PAMMA-MUHUMYM
KaHUJaTCKOT0 AK3aMeHa 10 CICIUATIbHOCTH
02.00.02 "AnaauTnyeckas xummusa'

M0 XUMUYECKUM M TEXHHYECKUM HayKam

BBenenune

Hacrodmass nporpamMma OXBaTbIBA€T OCHOBOIIOJIATAIOIIME pa3fesbl  AHAIUTUYECKON
XMMHH, OCHOBHBIE METO/JIbl, CPE/ICTBA U OOBEKThI XMMUYECKOI0 aHanu3a. [Iporpamma paspaboraHa
HKCIIEPTHBIM COBETOM Bhiciiel aTTeCTalMOHHON KOMHCCHUU MO XMMHUHU (CEKLHSI HEOPraHUYEeCKOM
XUMHUM) NPU y4acTMM MOCKOBCKOTO TOCyIapCTBEHHOro yHHBepcuTera uM. M. B. JIoMoHOCOBa,
WHcTuTyra reoxuMun U aHanutuueckod xumuu um. B. W. Bepnanckoro PAH u MockoBckoro
TEXHOJIOTMYECKOI0 YHUBEPCUTETA.

1. O6uue BOonpockl

[Ipeamer anamuTHyeckod xuMuu. llenn W OCOOEHHOCTHM AaHATUTUYECKOW XUMHUU |
AHATUTUYECKON CITY>KOBI. B3aMOCBSI3b aHATMTUYECKOW XUMUU C IPYTUMU HayKaMu, 3HAUCHUE IS
obmiectBa. OCHOBHBIC 3Tallbl Pa3BUTHSA. AHAMTUYECKHUE 3a7auu: OOHApY)KEHUE, UACHTU(DUKAIINS,
OIIpEIETICHUE BELIECTB.

Xumuueckue, (pu3nueckue U OUOJIOTUYECKHME METOJbl aHAIMTUYECKOW XUMHUHU. MeTombl
oOHapyXeHHs, UACHTU(PHUKAIIUU, Pa3[eIeHNs U KOHLIEHTPUPOBAHUS, ONpPECIICHUs; THOPUAHbBIE U
KOMOMHHMPOBaHHbIE METOIbl. METOIbI IPSIMbIE M KOCBEHHBIE.

OCHOBHBIE  XapaKTEpUCTUKM METOJOB ONPEICICHUS: YYBCTBUTEIBHOCTb, IpPEIEI
oOHapyXeHHs, AMaNa3oH OMNpeleIsieMbIX COJEp>KaHUM, BOCIPOU3BOAUMOCTb, MPAaBUIBLHOCTD,
CEJIEKTUBHOCTb. MeTOo U METOUKA.

Buagel  XuMHuYecKOro  aHanu3a:  M30TOINHBIA, AaTOMHBIM, CTPYKTYPHO-TPYIIIOBOU
(yHKIIMOHANBHBIN),  MOJEKYISpHBIA,  BEIIECTBEHHBIH,  (a3oBbiif.  Makpo-,  MHKpO-,
YJIbTPaMHUKpPOAaHanu3.  JIOKambHBIM,  Hepa3pylIAOIIMK,  JUCTAHLIMOHHBIN,  HEIPEPHIBHBIN,
BHEJIA0OPATOPHBIN (TI0JIEBOI).

2. MeTtoabl anajamnsa

2.1. Xumuueckue memoout

2.1.1. Teopemuueckue 0cHO8bL

Hcnonbs3oBanre 3aKOHOB TEPMOJAMHAMUKM W KUHETUKU JJisi ONHMCAHUS U YIPABICHHE
peaTbHBIMU TOMOT€HHBIMU U T€TEPOTr€HHBIMU CUCTEMaMHU.

KonuuecTBeHnnbie XapaKTEePUCTUKU paBHOBECHII: TepMOJAMHAMUYECKas u
KOHIEHTPAlMOHHbIE KOHCTAHThI, CTAHAAPTHBINA U (HOpPMaIbHBINA MOTEHIIUAIIBI, CTENIEHb 00pa30BaHUS
(MonbHas 10Ji1) KOMIOHeHTa. PacueT akTMBHOCTEN M paBHOBECHBIX KOHIIEHTPAIMI KOMIIOHEHTOB.
BbydepHbie cucTemsi.

KuciioTHO-0cHOBHOE paBHOBecHe. Pa3BuTue npeacTaBiaeHUl O KUCIOTAaX U OCHOBAHUSX.
Hcnonp3oBaHue NPOTOINUTUYECKOM TEOPUHM JUId OINKMCAHMSA pPAaBHOBECHW. BiusHue CBOWUCTB
pacTtBopuTeneit; ux kinaccudukaius. KoHCTaHTBI KUCIOTHOCTH U ocHOBHOCTH. DyHKIMs ["ammerTa.
Bydephbie pacTBOpBHI.

KommuiekcooOpa3oBanme. Tumbl KOMIUIEKCHBIX COCAMHEHUHM, UCIOJIb3YEMBIX B



XUMU4YecKoM aHanuze. CtyneHdaToe KoMIuiekcooOpazoBanue. KOHCTaHTHI yCTONYMBOCTH. MeToIbI
OmnpeaciicHrud COCTaBa KOMIUICKCHBIX COGI[I/IHCHI/Iﬁ " pacdycTa KOHCTAHT yCTOﬁ‘IHBOCTH. Kuneruka
peakiuii KoMruiekcooopazoBanus. IHepTHBIE U Ta0MIIbHBIE KOMIUIEKCHL. [IprMepbl NCTIonb30BaHUs
KOMILJIEKCOB.

OKHUCINTEILHO-BOCCTAHOBUTE/IbLHOE paBHOBecue. OOpatuMble ©  HeoOpaTHMbIE
peakuun. YpaBHeHue Hepncra. CMemanHblli MOTeHIMaA. MeTOIbl HW3MEpPEHHS MOTEHIUAJIOB.
Koncrantsl paBHOBECHSI. Mexanuzm OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX peaxuuii.
Karanutuueckue, aBTOKAaTaJIUTHUYECKUE, COMPSHKEHHbIE W HUHIYLHUPOBAHHBIE OKUCIUTEIHHO-
BOCCTaHOBUTENbHbBIE peakuu. [IpuMeprl aHaTUTUYECKOTO UCTIONb30BAHMS.

IIpouecchl oca:kaeHuss-pacTBOpeHnsi. PaBHoBecHs B crCTeMe KHUAKOCTh -TBepaas ¢asa.
KoHcTaHThI paBHOBECHS; paCTBOPUMOCTh. MexaHn3M 00pa30BaHUs M CBOMCTBA KPUCTAIMUYECKUX U
aMop(mex OCaKOB. KOJ’IHOHI[HBI@ CHUCTCMBI. BanHBHeHI/I}I " YCJIOBUA NOJTYUYCHUS YUCTBIX OCAAKOB.

Oprannyeckue peareHTbl B XMMH4YeCKOM aHajau3e. OyHKIMOHAIbHO-aHATUTUYECKUE
rpynnsl. BausHue cTpyKTyphl OpraHM4ecKUX peareHTOB Ha MX CBOWCTBA. TeopeThyecKkue OCHOBBI
B3aMMOJICHCTBHS OPraHNYECKUX PEareéHTOB C HOHAMH METaJIJIOB.

2.1.2. I' pasumempuueckue memoowl

CymHoCTh, 3Ha4eHHME, JOCTOMHCTBA W OIPAaHUYEHUS MPAMBIX M  KOCBEHHBIX
TPaBUMETPUYECKUX  METOJOB. TpeOoBaHMsA, TpeAbsBIsieMble K ocagkaM. Baxheiimme
HEOPraHUYECKNE U OPTaHUYECKUE OCAAUTENN. AHATUTUYECKHUE BECHI.

2.1.3. Tumpumempuueckue memoowl

CymHocth W kiaccudukanms. Bumgbl TuTpoBanms (mpsiMmoe, 0OpaTHOE, KOCBEHHOE).
KpuBbie TuTpoBanus. Touka 3KBUBaJIECHTHOCTH, KOHEYHAs! TOYKA TUTPOBAHUSI.

KucnorHo-ocHOBHOe THTpPOBaHHWEe B BOJHBIX M HEBOJIHBIX cpenax. llepBuuHbie
CTaHJapTHBIE pacTBOpbI. KpuBble TUTpOBaHUS 17151 OJHO- 1 MHOTOOCHOBHBIX cucTeM. IHIuKaTophI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHOE  TUTpoBaHMe. [lepBUuHble UM BTOPUYHBIC
crangaptable pactBopbl. KpuBbsie TutpoBanus. WMuaukaropsl. [lpeaBaputenbHOe OKUCIEHUE U
BOCCTaHOBJICHHUE OIpPEEIsIEMbIX coelMHeHUI. KpaTkas xapakTepucTUKa pa3InyHbIX METO/I0B.

KoMmuiekcomerpuueckoe THUTPOBaHME. CyurHocTb. Hcnonb3oBanue
aMUHOTIOIMKAapOOHOBBIX ~KHCIOT B KOMIUIGKCOHOMETpuHU. BaxHeilline yHHBepcaibHble U
cnenuduyeckrue MeTalIOXpPOMHbBIE HHAUKATOPBI. [IpakTHyeckoe UCIoIb30BaHUE.

OcanuresbHoe TuTpoBanue. CymHocTb. KpuBble TUTpoBaHus. MeToabl MHIUKAIUU
KOHEYHOM TOYKHU TUTpPOBaHUs. THIUKATOPBI.

2.1.4. Kunemuueckue memooul

CymrHocts MeTo0B. JuddepenmanbHplii 1 MHTETpabHBIA BapuaHThl. KaTamuTuueckuii
Y HEKATaJIUTUYECKUN BapuaHTbl. MeTonbl ONpezesieHUss KOHLIEHTPAlUUd UHIMKATOPHBIX BEIIECCTB.
YyBCTBUTENBHOCTb, N30MPATEIBHOCTh U TOYHOCTb, OOJIACTH TPUMEHEHMSL.

2.1.5. Buoxumuueckue memoowvl

CymrHocTh MeToZI0B. PepMEHTATUBHBIE HHUKATOPHbIE peakui. XUMUYecKas Npupojaa u
CTpyKTypa pepmeHToB. UMMoOMIn3oBanHble hepmenThl. brocencopsl U pepMEeHTHBIE 3JEKTPOIBL.
CymHOCTP HMMMYHHBIX METOJIOB. MeETOABl pPErucTpaldy  aHAJUTHYECKOrO CHUTHalIa B
OMOXMMHUYECKUX U HUMMYHHBIX MeTojaax. YyBCTBUTEIBHOCTb, H30MPATEIbHOCTH M TOYHOCTD
MeTo10B. O0IacTH MPUMEHEHHUS.



2.1.6. Dnekxmpoxumuuecxkue memoovl

Teopernueckne ocHOBbI. OCHOBHBIE IIPOLECCHI, NPOTEKAIOLUIME HA IJIEKTPOAAX B
IIEKTPOXUMHUYECKON sAueiike. KuHeTnka »snexkTpoxumuueckux npoueccos. llomspuzanuonHas
kpuBast. Knaccuukanus MeTo10B.

IloreHumomeTpusi. PaBHOBECHBIE 3JIEKTPOXUMUYECKHE CUCTEMBI U UX XapPAKTEPUCTUKH.
HMonoMeTpus: BO3MOKHOCTH METONA W OTPaHUYCHHsA. THIIBI MOHCEIIEKTHBHBIX JJIEKTPOJOB M HMX
XapaKTEPUCTHUKHU. IlomeBble  TpPaH3HUCTOPHI. [ToreHIMOMETPpUYECKOE ~ TUTPOBAaHUE  C
HENOJIIPU30BAHHBIMU U MOJSIPU30BAHHBIMU JIEKTPOIAAMH.

Kynonomerpus. Ilpsamas noreHuMocTaTM4ecKas U ralbBAHOCTATHYECKAsd KYJIOHOMETPHS.
KynoHnomerpuyeckoe TUTpOBaHUE, ETO BOSMOXKHOCTHU U IpeuMylIecTBa. BoJjbTamMnepomerpusi.
XapakTepUCTUKH  BOJbTAMIIEPOTPAMM,  HCIIOJIB3YyEMbIE  JUISI M3YYEHHS U ONPEIEIICHHUS
OpPraHMYECKUX U HEOPraHMYECKHX COEAMHEHUN. MeTposlornueckue XapakTEpUCTUKU Pa3IUdHbIX
BapUaHTOB  HoJjsporpadguu, BO3MOXKHOCTM M  OTPaHMYECHHUS  MeTONOB. VIHBepcuOHHas
BOJIBTAMIIEPOMETPUsT M €€ IpUMEHEHWe B a”auuse. lIpamble HM  KOCBEHHBIE
BOJIETAMIIEPOMETPUYECKHE METOIBI.

Konaykromerpus. [IpsMas HM3K0O4acTOTHast KOHAYKTOMETPHS U KOHIYKTOMETPHYECKOE
TUTpoBaHKe. Vcnonb3oBaHME KOHAYKTOMETPUYECKMX [aTYMKOB B Xpomarorpaguu M Apyrux
METOJIaX aHaIN3a.

2.2. Quzuueckue memoowt
BBaHMOHeﬁCTBHG BelIeCcrBa C BHGKTpOMaI‘HI/ITHBIM HBHy‘IeHHeM, IIOTOKaMHM 4YacCTHIl,
MAardUTHBIM ITOJIEM.

2.2.1. Memoowvl amomHot onmuyeckol cnekmpoCcKonuu

TeopeTnuyeckne 0CHOBbI. ATOMHbBIE CIIEKTPbI 3MHUCCUH, TIOTJIOMICHUS U (HIYyOpeCUEHIUH.
Pe3onancHoe nornomenue. CamMonorionieHue, HoHn3anns. AHAIUTUYECKUE JIMHUHM. 3aBUCUMOCTD
AQHAJUTUYECKOTO CUTHAJIA OT KOHIEHTPAI[UH.

ATOMHO-IMHUCCHOHHASI CNeKTpockonusa. Bo3OyxaeHne mpo0 B MJIaMEHH, B JIyTOBOM U
UCKPOBOM paspsiaax. MHAYKTHBHO cBs3aHHas mia3Mma. Peructparmus cnektpa. Unentudukamus u
ONpeNIeJICHUE S3JEMEHTOB IO 3MHCCHOHHBIM crekTpaM. Du3nueckue U XUMHYECKUE IOMEXHU.
Buyrpennuii crangapt. IlomaBieHue Memarommx BIMSHUNA MaTPUIbl U COMYTCTBYIOIIMX
31eMeHTOB. [Ipumepsl ncnonb30BaHus.

ATOMHO-a0copOuMOHHAas crieKTpoMeTpusi. CyniHOCTh, MeToAa. VICTOUHMKH W3JTy4YEHHUS.
[InamenHas aroMu3arus. XapakTepuCTUKU TUIAMEH M WX BBIOOp. DJEKTpoTepMUUYECKast
aToMm3anus. THUITBI 3IEKTPOTEPMHUYECKUX aToMH3aTOpoB. CriocoObl MOATOTOBKU MpoOkl. [Tomexu:
xummudeckne u puszndeckue. Koppekius momex. YyBCTBUTEIBHOCTh U U30UpaTenbHOCTh. [IprMepsr
HCIIO0JIb30BAHUS.

AToMHO-(IyopecieHTHas cnekTpockonus. [Ipuniun metona. CriocoObl BO3OYXKIEeHUS
atomoB (Y@ wuznydenue, nasep). BzaumMHoe BIWSHHE SIEMEHTOB W YCTpaHEHUE STHUX BIIUSHHM.
[IpakTHyeckoe NpruMEHEHHUE.

2.2.2. Memoouvl penmeeH08CKOU U INeKMPOHHOU CHEKMPOCKONUU

Metoabl pentrenocnekTpaiabHoro anaim3a (PCA). Krnaccudukamuss SMHUCCHOHHBIX
metonoB PCA. 3akon Mo3nu. KauecTBeHHBII 1 Konu4yecTBEHHBIN aHanu3. MaTpudnble 3((eKThI.
THunbl pEHTTEHOBCKUX CHEKTPOMETpoB. CpaBHUTENIbHAA XapaKTEpPUCTUKAa MeTon0B. IIpakTuueckoe
IIPUMEHEHHUE.



AOGCOpOIIMOHHBIN PEHTTeHOCTIEKTPAIbHBIA aHanu3. [I[puHIUI MeTo1a; TPUMEHEHHE.
PentrenoBckast (oTORNIEKTPOHHAS CHEeKTpocKomus. OKe-3JEeKTPOHHAS CIEKTPOCKOIIHSL.
OcHoBbI MeTOJI0B. [IpakTHueckoe mpuMeHeHue.

2.2.3. Memoovl MONEKYIAPHOU ONMUYECKOU CHEKMPOCKONUU

Teoperuyeckne OCHOBbI. MoOJIEKYIsIpHBIE CHEKTPhHl  MOIVIOLIEHUS, HCITYCKaHHS.
OCHOBHBIE 3aKOHBI CBETOINOIVIONIEHUST M uchyckaHus. Paccesnue cBera. Ilomspuszanus u
onTHYecKas akTUBHOCTh. CiocoObI U3MEPEHUS aHATUTUYECKOTO CUTHAIA.

Cunektpodoromerpusi. CrocoObl ompeneicHUuss KOHIICHTPAIIUM BEIISCTB. AHaIMU3
MHOTOKOMIIOHEHTHBIX ~CUCTeM. CHeKTpockomusi OTpakeHus. J(OCTOMHCTBA U OrpaHUYEHHS
MeTo0B. [IpakTueckoe npuMeHeHHe.

JllomuHeceHTHbIe MeTOAbl. Bunpl moMunecueHuuu. OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJIIpHOM JIToMUHEecHeHIIMH. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN aHAJIH3.

UK- wu pamaHoBckasg  (KOMOMHAIIMOHHOTO  pacCesiHUsl)  CIHEKTPOCKONMHUS.
KonebarenbHple © BpamiatelbHbIe CIHEKTPhl. KadecTBEHHBII W KOJMYECTBCHHBIA aHAIIN3.
OcobeHHOCTH aHaNKM3a MPOO B pa3IMYHOM arperaTHOM COCTOSIHUH.

Hedenomerpuss u typouaumerpus. doroakyctudeckas crektpockonwus. [lomspumerpus.
[TpuHIHIBEI METOOB U 00JIACTH IPUMEHEHHUS.

2.2.4. Memoowl macc-cnekmpomempuu

CriocoObl  Macc-CIEKTPATbHOTO aHallu3a, PErucTpanus W WHTEPIPETalis CIEKTPOB.
KadecTBeHHBII M KOJWYECTBEHHBIM aHaimu3. MeToj H30TOMHOTO paszbaBiieHHs. XpoMaTo-macc-
CHEKTPOMETPHSL.

2.2.5. Pe3onancuvie cnekmpockonuueckue memooul

MarautHO-IUNONBHBIE nepexoabl. CIMH-pEeIIeTOYHass M CIHUH-CIMHOBAs pellaKkcalus.
SIMP-cnekTpockomnusi; TpUMEHeHHe g HAeHTU(UKauuu coeauHeHuit. OIIP-cnexTpockomnusi.
IIpuMeHeHue B aHanuse.

2.2.6. Hoepno-ghusuueckue u paouoxumuyecxue memooul

OneMeHTapHble dYacTUIBl. OCHOBHBIE BHJBI PAJAMOAKTHBHOTO pacmaza W SACPHBIX
W3JTyYEHHUM.

AKTHBAIMOHHBINA aHaJIu3. HeitTpoHHO-aKTHBaMOHHBIN a”HaIns3. AKTHBaIUA
3apsDKEHHBIMU YacTHIIAMHU. | aMMa-aKTHBAIIMOHHBIN aHann3. MEeTpOIOTHIECKHE XapaKTePUCTUKH.
[IpakTrdeckoe MprUMEHEHHE.

PaguoxumMuyeckne MeTOAbI: METOABl PATUOAKTUBHBIX HWHAUKATOPOB U HW30TOIHOTO
pa3basnenust. O01as XapakTepUCTUKA U TPUMEHEHHE.

2.2.7. Memoouvl 10KabHO20 AHAIU3A U AHATU3A NOBEPXHOCTIU
Knaccudukanms; pusnyeckue ocHOBBL. JlocToMmHCTBA ©  00JaCTH  NMPUMEHCHHS.
Ocob6ennoctr mpo600TOOpa M MPOOOMOATOTOBKH. [IpuMephl HCTIONBb30BaHUS.

2.3. Buonozuueckue memoowvt

CyH_IHOCTb MCTOAO0B, UX HpeI/IMyH_IGCTBa nu OI‘paHI/I‘IeHI/IH. I/IH,Z[I/IKaTOpHBIG OpFaHI/I3MI>I, nux
TUNBL. AHATUTHYECKUI CHTHAJ M CIOCOObI ero perucrpauuu. OnpeneneHue (GpU3HOIOTUYECKH
HEaKTUBHBIX COCIUHEHHN (XUMHUKO-OMOIOTHYECKHE METObI). METpOIOrniecKre XapakTepPUCTUKH.



O6nacTu mpUMEHEHUSI.

2.4. Xpomamoczpaghuueckue memoowt

2.4.1. Teopemuueckue 0CHO8bL

OcHoBHble noHATHA. Teopust paBHOBeCHOM xpomarorpaduu. YpaBuenue Ban-Jleemrepa.
OO6mue mnoaxonbl K ONTHUMH3AIMM Ipollecca XpoMmMaTorpaduueckoro pasiefeHusi BEIIeCTB.
CnocoObl  ocymiecTBiIeHUsS XpoMarorpaduueckoro mporecca. OCOOEHHOCTH — KalmWJUISIPHBIX
Kos1oHOK. CriocoOrl amroupoBanus BemecTB. Jlerexkropsl. Kinaccudukarms xpomarorpapudeckux
METO/JIOB.

2.4.2. I'azosasn xpomamoepagpus

I'a3o0-ancopOumonnas (razo-reBepaodgasnasi) xpomarorpapus. CylmHOCTH METOJA.
N3orepmel agcopOuuu. TpeboBaHUs K Ta3aM-HOCUTEINSIM U afcopOeHTaM. [Ipumepsl HCTob3yeMbIX
azcopOeHTOB. XMMHUYECKOE M aICcOpOIMOHHOE MOIU(DHUIIMPOBAHUE IMOBEPXHOCTHU aJCOpOCHTA.
BnusHue TemmepaTyphl Ha yIep)KMBaHHME W pazaeneHue. [azoBas xpomarorpadus c
POrPaMMHUPOBAHHBIM MOABEMOM TemrepaTypsl. JlerekTopsl. [IpuMepsl npuMeHeHus.

I'azo-kuakocTHas xpomartorpadus. I[lpuamun weroma. OOBEKTHI HCCICIOBAHMUS.
TpeOGoBaHMsI K HOCHTENSIM U HEMOJBIKHBIM XKUIKUM (pazam. Bnusaue npuposl KUAKOW (a3sl u
pa3zaensieMbIX BelecTB Ha 3((HEKTUBHOCTD pa3/ieNeHHs.

BoicokoaddexTnBHAsS KanuuIsipHas rasosas xpomartorpagusi. CyniHOCTh METOJa.
PeaknmonHas ra3oBasi xpomatorpadus. [Ipumenenue nns uaeHTU(DUKAIIMHA BEIIECTB, IJIs aHAIIM3a
CJIIOKHBIX CMECeH, 00BEKTOB OKPYIKAIOIICH CPEIbI.

CBepxkpurudeckasi  ¢Quwounganass  xpomarorpadusi.  CymHOCTb, 0COOECHHOCTH,
IPUMEHEHUE.

2.4.3. JKuoxocmuas xpomamoepagpus

BoicokoddexTuBHAs KUAKOCTHAsE xpomaTorpadus. CyuHocts Merona. TpeboBanus
K a7icopOeHTaM U TOABIKHOW (haze. BrnusHHEe nmpupoabl U cocTaBa I0eHTa Ha 3((EeKTUBHOCTD
pa3aeneHus. Pa3HOBHIHOCTM MeTO/Ja B 3aBUCUMOCTH OT MOJSPHOCTH HEMOABIMXKHOW (hasbl:
HOpMaJIbHO-(a30BbIN 1 00paleHHO-(a30BbIi BapruaHThl. BbiOop ycnoBuii paznenenus. JleTeKTopsl.
[IpumeHeHue s aHalIn3a CI0KHBIX CMECEH.

HonooOMennas xpomarorpadusi. Heoprannueckrne u opraHndeckue HOHOOOMEHHUKH U
ux cpoictBa. KommiekcooOpa3yronme noHOOOMEHHUKH. KHWHETHKa M CEeNeKTHBHOCTh HMOHHOTO
oOMeHa. BiusiHre npupoabl 1 cocTaBa 3JII0€HTa Ha CENIEKTUBHOCTH pa3jieieHusl BemecTB. [Ipumepsl
IIPUMEHEHHUS.

Honnas xpomarorpadus. OcobeHHOCTH MeToa. J{BYXKOJIOHOUYHBIA M OTHOKOJIOHOYHBIN
BapuaHThl Metosa. CopbenTsl. JlerexTopsl. [IpuMeps! mpuMeHeHusl.

Hon-napuass xpomartorpadms. Ilpuauun wmerona. Ponp HenmomsmwkHOH (a3l u
BBOJMMOTIO B AJIIOEHT NMPOTUBOMOHA. OOJIaCTH MPUMEHEHUSI.

IKCKIO3UOHHAs XxpomaTorpadusi. OcoOCHHOCTH MeXaHW3Ma yIEPKUBAHUS MOJICKYIL.
XapakTepuCcTUKH COpOCHTOB U MOABMXHBIX (Da3. Bo3zMokHOCTH M mpuMepsl MpUMeHeHHUs. [ enb-
xpomarorpadus. O6acTu IpUMEHEHHUS.

Adounnas xpomarorpadus. Crnenudpuka MeToa, IpUMEHsEMbIE aJICOPOCHTHI. Y CIIOBUS
npoBeeHus npotecca pazaeneHus. O01acT NpUMeHEeHUs..

Tonkocnoiinast xpomartorpagus. CymHoCTs METO1a U 00JIaCTH TPUMEHEHHUS.



2.5. /Ilpyaue memoowt pazoenenus u KOHUEHMPUPOBAHUA

[Ipoueccel © peakiuu, JiekKalmUue B OCHOBE METOAOB. TepMOAMHAMHYECKHE U
KMHETUYECKUE XapaKTEPUCTUKH pas3JelieHus W KOHIeHTpupoBaHus. Kiaccudukamuss MeTooB.
Coueranue pasJelieHus W KOHIICHTPUPOBAHUS C METOAaMH orpeaencHus. [IpuHnumer BeIOOpa
MeTo/a.

Copounonnnie Metoabl. Knaccudukanus mo MexaHu3sMy B3aWMOJICHCTBHS BEIIECTBA C
copOeHTOM, croco0y OCYLIECTBICHUS MpPOLEcca, FeOMETPUYECKUM MpPU3HAKaM HEMOJBUKHON
¢a3pl. KomnvyecTBeHHOE OnMcanne COPOIMOHHBIX MporieccoB. COpOSHTHI.

Ikerpakums. CylmHOCTh MeToAa. 3aKoH pacrpeneneHus. OCHOBHbIE KOJWYECTBEHHBIC
xapaktepucTuku. Kiaccudukamuss SKCTPaKIMOHHBIX TPOIECCOB MO THUIY HUCIHOIb3YEMOTO
OKCTpareHTa, TUIY OOpa3yIIIUXCS COCNUHEHUH, TEeXHHWKE OcCyllecTBIeHUS. OCHOBHBIC THUIIBI
COCTMHEHUH, UCIIOJIb3yEeMbIX B AKCTPAKIMH. KllacChl SKCTpareHToB.

OcaxeHue u CoocaxxIeHHeE.

OnexTpoxumuueckue Mmeroabl. Kiaccubukanusa. ONeKTpOBBIIEICHHE, LIEMEHTAIus,
anekTpodopes, nzoraxodopes.

3. MeTpoJs1orusi 1 XeMOMeTPHUKA

3.1. Memponozuueckue 0CHO8bl XUMUUECKO20 AHAUA

AHanuTuueckuil curHai. PesynpraT aHanmMs3a Kak ciydaiiHas BenuuuHa. Ilorpemnocty,
Croco0bl UX KIacCU(UKALUU, OCHOBHBIE HICTOUHUKHU TOTPEIIHOCTEH.

CucremMaTuyeckre IMOTPEITHOCTH B XMMHUYECKOM aHanu3e. lIpaBMIIbBHOCTE M CHOCOOBI
MPOBEPKH MPABWILHOCTU. 3aKOHBI CIIOKEHUS TOTPEIIHOCTEN. PensTuBu3anus, KOHTPOJIbHBIN OMBIT.
Pannomuszaryst.

CrnydaifHple TIOTPEITHOCTH B XUMHUYECKOM aHaiu3e. [ eHepanbHas W BbIOOpOYHAs
COBOKYIIHOCTH PpE€3yJIbTaTOB XHWMHYECKOTO aHalIu3a. 3aKOH HOPMAJIBHOIO pacHpeaesIeHUs
pe3yapTaTOB aHaim3a, ero npoBepka. Pacmpenenenue Ilyaccona. CraTucTuka MalibIX BBIOOPOK.
BocnpousBogumocts. CTaTUCTUYECKHME KPUTEPUM: MATEMATHUYECKOE OKUIaHHE (TE€HEPATbHOE
CpelHee) W TeHepalbHas AUCIEPCUS CIy4YalHOW BEIMYMHBI, BHIOOPOUHOE CpelHee, TUCIIEPCHS,
CTaH/IapTHOE OTKJIOHEHUE, NOBEPUTEIbHAS BEPOATHOCTh M JOBEPUTENbHBIN MHTEpBal. CpaBHEHHE
nByXx (kputepuii @uimepa) u Heckoiabkux (kputepuu baprtnepa, Kokpena) aucnepcuii. CpaBHeHHE
nByx (kputepuii CTBIOJICHTa) W HECKOJBKUX (Kputepuid @wuiiepa) CpeaHUX pe3yinbTaTOB
XUMHUYECKOIO aHaJIU3a.

UysctButenbHocTh. Koadduiment uyscrButenbHocTu. llpenen oOHapyxeHUs, HUKHSSA
IrpaHMIAa OMNpPEACNIIEMBIX COJEpKaHUM, MX CTAaTUCTHUYECKas OLEHKA. [lorpemHocTy OTAenbHBIX
CTaJu{ aHajau3a U KOHEYHOIo pe3ysprara. lIprMeHeHue QUCIEpCMOHHOIO aHanu3a JJil OLEHKU
[IOTPELIHOCTEM OTACIIBHBIX CTAJWW M Ollepaluid XUMUYECKOro aHanusa. lIpoBepka 3HauMmocTH
BBIOOPOYHOTO KOX(pdHUIMEHTa Koppeasuud. Vcrnonbp3oBaHue KOPPENSIHMOHHOTO aHauu3a Jyis
IIPOBEPKU HE3aBUCHMOCTH JIBYX aHAIIUTUYECKUX METOMHUK.

[IpuMeHeHne perpecCHOHHOrO aHanu3a A OCTPOEHUS TPaAyUPOBOYHBIX 3aBUCUMOCTEMN.
HaxoxeHne conepxkaHusi BEHIECTBA M0 I'PAaJyHMpPOBOYHOM 3aBUCUMOCTH, CTAaTHUCTUYECKAs OLEHKa
pe3yapTaTta. MareMaTnyeckoe IUIAaHWPOBAHMWE W ONTHMM3ALUS AHAIUTHYECKOIO 3KCIIEPUMEHTa C
WCIIOJIb30BAHUEM JIHCIIEPCHOHHOTO W MHOTOMEPHOIO PErpecCMOHHOro aHaimsa. CTaHmapTHbIE
00pa3upl. ATTecTalys U CTAaHJApTU3ALMS METOUK. AKKPEIUTAIIUS aHATUTHIECKUX JTaO0paTOPHIA.

3.2. Komnvromepnvie memoowl 6 AHATUMUYECKOU XUMUU
[Iytn ucnionp3oBanuss O9BM B aHanuTHUECKON XUMUU. MHOTOMEpPHBIE TaHHBIE B XUMHUYECKOM



ananuse. llepBuunas o0paGoTka maHHBIX. KoppenwpoBaHHBIC IaHHBIC;, TOHATHE 00 aHAW3e
IJIABHBIX KOMIIOHEHTOB ((hakTOpHOM aHayin3e). MHOrOMepHbIe perpeccus u rpaayupoBka. [lonstue
0 Merojax Kiaccu(uKalMy U paclo3HaBaHUs 00pa3oB, KiacTepHOM aHanmse. llocTpoenue u
UCTOJIb30BaHUE HEIMHEWHBIX TPaJlydpPOBOYHBIX 3aBUCHUMOCTEH. Dypbe-TipeoOpa3oBaHUE, €ro
UCTONb30BaHUE Ui (WIbTpallMKd INYMOB M CHIDKEHUS TIpeieioB oOHapykeHus. PacueTs
XUMHYECKUX PABHOBECHU.

4. ABTOMaTH3aNus aHAJIHN3A

ABTOMaTHM3aIs  JJaDOpaTOPHOTO  aHalW3a W IPOU3BOACTBEHHOTO  KOHTPOJIS,
NEePUOIUYECKOr0,  JUCKPETHOTO  aHajiu3a W HEOPEepbIBHOIO  aHajiu3a B [IOTOKE.
ABTOMaTI/I3I/IpOBaHHI:I€ HpI/IGOpBI, CUCTCMBI n KOMIIJICKCHI, aBTOMaTBI-aHaJII/ISaTOpBI JUIA
71ab0opaTopHOTO W MPOWM3BOJACTBEHHOTO  aHanmu3a, poOoThl.  [IpuMepsl  COBpPEMEHHBIX
BBICOKO9()(DEKTUBHBIX aHATUTUYECKUX MPUOOPOB-aBTOMATOB. [IpOTOYHO-MHKEKITMOHHBIN aHAIH3.

5. AHa/In3 KOHKPETHBIX 00bEKTOB

5.1. Ananumuueckuii YUKI u cmaouu aHalUu3d

Bri6op Meroma u cxembl aHanm3a, OTOOp MPOOBI, MOATOTOBKAa MPOOKI (pa3iloKeHHE,
pasaeneHue, KOHIEHTPUPOBAHWE W JPYTrUe OIMEpaluu), IMOTYYCHHE AaHATUTHYeCKOW (opMmBl,
U3MEepEeHNe aHATUTHYECKOTO CUTHaa, 00paboTka pe3yabTaToB U3MEPEHUH.

5.2. IIpoboomoop u npobonoozomoska

[IpeacraButensbHOCTh MPOOBI. OTOOP TPOO TOMOTEHHOTO U TETEPOreHHOTO COCTaBa;
CpeaHHX TPOO TBEPABIX, )KUIKUX U Ta3000pa3HBIX BEIIECTB; TOKCUYHBIX M PAJMOAKTHBHBIX MPOO.
OcHOBHBIE OTlepaluu rnepesoaa mpoos! B hopmy, yaoOHYIO ISl aHAIIHA3A.

5.3. Ocnognvle 06vexmol

I'eonornyeckne 00bEKTHI. AHaIM3  CUJIMKATOB, KapOOHATOB, JKEJNE3HBIX U
NOJIMMETAIMYECKUX  pyd. MeTamibl, CIJAaBbl W NPOAYKTHI  METALIyPru4ecKoi
NMPOMBINLTEHHOCTH (AHATU3 YEPHBIX, IBETHBIX, PEIIKUX, OJIATOPOHBIX METAJIOB M UX CILIABOB).
Marepuansl aTOMHOH NPOMBINLIEHHOCTH  (OIpeneleHHe TOpHUS, ypaHa, IUIYTOHMS,
TPAHCIUIYTOHUEBBIX 3JIEMEHTOB M OCKOJKOB JeieHus. Heopranuveckue coeamHeHusi. AHan3
MUHEPATBHBIX yH0OpeHUI, HEOPraHWYeCKHMX BELIECTB BBICOKONW YHCTOTHL. (OpraHuveckue
BellecTBA (MIPUPOAHBIE U CHUHTETUYECKHE, SJIEMEHTOOPraHMYeCKHe, TOJIUMEphl, MPOAYKTHI
HedrenepepabOTKH, OCIKH, KUPHI, YIJIEBOJbI; MECTUIIN/IbI). DJIIEMEHTHBIA aHAIN3 OPraHUYECKUX
BEIIECTB.

Xumuueckue u puznueckue MeTobl GyHKIMOHATIBHOTO aHaIn3a. MOJEeKYIISIpHBIA aHaAIN3
OpPTaHHYECKUX OOBEKTOB. AHAIHN3 BEICOKOMOJIEKYJISIPHBIX BEIIECTB, OPTAaHMUYECKUX MATEPUATIOB.

Buosoruvyeckne M MeaMUMHCKHE O00beKTbl. CaHUTAPHO-TUTUEHUYECKUM KOHTPOJIb.
Knuanueckuit ananu3. IlmmeBble npoaykrel. OrnpeneneHue OCHOBHBIX KOMIIOHEHTOB U
MpUMeECeH.

O0bekTbl OKpYy:xKawuied cpeabl. OCHOBHBIE WCTOYHUKM 3arpsi3HEHUNA W OCHOBHBIC
3arpsi3HUTENN; METOABl X ompenencHus. OnpeneneHue cymmapubix nokaszarenei (XIIK, BITK u
ap.). TecT-meTobI.

CnenuajbHble  O0BEKTBI: TOKCHYHBIE U  PAJUOAKTHBHBIE, B3pbIBUAThIE U
JIETKOBOCIUTAMEHSIOIINECS BEIIECTBA, T'a3bl, KOCMUYECKUE H apXEOJOTHUECKUE OOBEKTHI.
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